INTRODUCTION
The soldier crab or common land hermit crab, Coenobita clypeatus (Herbst, 1791) (Decapoda, Coenobitidae) is widely distributed in the xeric habitats of Mona Island (Puerto Rico), but it is mostly concentrated in the more humid habitats of the island, for example, in the coastal plain forest, in the caves, and in "bajuras" (natural depressions similar to sinkholes). Coenobita clypeatus is active during the day and night hours, except during the periods of drought when it typically remains hidden in holes, cracks, or accumulated debris. The diet of C. clypeatus of Mona Island consists mostly of the feces of the Mona Island ground iguana, Cyclura stejnegeri Barbour & Noble, 1916 ( or Cyclura cornuta stejnegeri Barbour (Wiewandt, 1975) At the base in Sardinera and surroundings Cuesta Geña (D Doña Geña Hill, Uvero)
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Playa Sardinera, two places of migration: (1) close to dock and (2) at the base of the slope, next to public restrooms to the beach; Cuesta Geña only found two C. clypeatus marked among 175 adults. By 11 October 1972, two visitors reported to Wiewandt a painted C. clypeatus in Las Carmelitas, 2.8 km north of Sardinera; by October 16th, a visitor sighted another marked C. clypeatus crossing the road to Uvero, 5 km southeast of Sardinera (Erdman, 1973; Wiewandt, 1975) . A year later, 13 August 1973, near the cliff next to Playa Sardinera, Wiewandt counted 19 marked shells of the thousands of C. clypeatus aggregated in this place. It was impossible to tell if they were the same crabs or other individuals who took marked shells. Of the thousands of crabs that he observed in Uvero by 3-4 September 1973, only one shell had the mark. Based on Wiewandt's (1975) observation, he was able to calculate the movement rate of the dispersed C. clypeatus, which was 170 to 300 m/day. On two subsequent occasions, several visitors informed Wiewandt of marked C. clypeatus in the Bajura de los Cerezos (at the center of the island). From his calculations, Wiewandt suggested that C. clypeatus would take about one or two months traveling from the Bajura de los Cerezos to Playa Sardinera. In 1995, two mature C. clypeatus with reddish marks on their shells were observed in Sardinera, and a third, abandoned shell was collected near the PRDNER (Puerto Rico Department of Natural and Environmental Resources) kitchen (Nieves-Rivera, unpubl. data). The present study documents observations on the migrations and spawning of C. clypeatus on Mona Island, Puerto Rico.
MATERIALS AND METHODS
The study areas ( g. 1A) are located on the beaches known as Playa Sardinera (18 ± 05 0 18 00 N 67 ± 56 0 20 00 W; g. 1B) and Uvero (18 ± 03 0 37 00 N 67 ± 54 0 22 00 W; g. 1C), which are narrow coastal lands, enlarged to a maximum width of 1 km to the west and southwest of Mona Island, protected by coral reefs and sand banks. A detailed description of the coastal geomorphology of Mona Island appears in Kaye (1959) , Hernández-Ávila (1970), Briggs & Seiders (1972) , Taggart (1992) , and González et al. (1997) , the ora of the coastal plain was reported on by Woodbury et al. (1977) , and this vegetation was studied ecologically by Cintrón & Rogers (1991) . The methodology used for this study follows Wiewandt (1975) , and basically consisted in the observation and registration by means of photography and videos of the migration of C. clypeatus. Behavior of migrating females inland was observed by using ashlights. Also, the literature and the previous audiovisual records were used as an alternating source and ÁMNR observations per se as a direct source during the migrations of 1991, 1992, and 1995. 
RESULTS AND DISCUSSION
The following eld notes (Nieves-Rivera, unpubl. data) are based on observations of the annual migration of Coenobita clypeatus by ÁMNR in August 1995:
"Land Hermit Crabs [C. clypeatus] took three consecutive days for completing the "washing of eggs" [spawning] , interrupted by the daylight hours, during August 28-30, 1995. However, I suspect that these migrations take about three to four days to complete. The hours of the migrations were similar in previous observations, near the midnight (23:00-24:00 h A.S.T. D Atlantic Standard Time). During this season (1995), I observed that at 03:00 h, the hermit crabs had not reached the coast area. While they descended to the bank, they formed what I called a "tongue". By "tongue" I mean the silhouette formed by the hermit crabs. It was 04:30-05:00 h when the hermit crabs reached the seawater [ gs. 2A-B] . The crabs entered to the water to a maximum depth of 60 cm, maybe swept by the surf. At 06:00 h, massive spawning ("washing of eggs") took place. The eggs were liberated quickly once in contact with the seawater. The concentrationof eggs in the local area, caused a much reduced portion (or a small patch) of the sand turned to a very pale olive-greenish color. Half hour later, the crabs began to retreat from the 'washing of eggs' areas." At Christmas Island, in the Indian Ocean, a similar migration of the red land crab Gecarcoidea natalis (Pocock, 1888) occurs. Gecarcoidea natalis is one of the most abundant species of terrestrial crabs on this island. During the 18 days that the migration lasts before the spawning, Hicks (1985) estimated the G. natalis traveled inland at the rate of 200 m/h. Likewise, Hicks (1985) estimated the total biomass for these crustaceans at 8:0 £ 10 ¡1 metric tons per hectare. In synchrony with the lunar cycle and tides, C. clypeatus travels many meters to spawn in the sea, a similar procedure as practiced by G. natalis. The season of migration and spawning of C. clypeatus in Playas Sardinera ( g. 1B) and Uvero ( g. 1C), corresponds to August or early September. This happens when the moon phase is close to crescent moon (lunar cycle). The results of this study agree with the previous observations of Provenzano (1962) , Erdman (1973) , and Wiewandt (1975) , in which the migrations occur in August or early September in connection with the lunar cycle and the tides. However, Provenzano reported that the spawning occurred during the new moon, while Erdman and Wiewandt considered that it usually occurred during the crescent moon. Most recorded spawnings of C. clypeatus on Mona Island occurred during the crescent moon. Along Mona's northern periphery, the existence of vertical cliffs and the absence of beaches impede the possibilities for C. clypeatus to spawn. Obviously, the routes taken by C. clypeatus re ect the pattern of the topography of the island. Coenobita clypeatus reach the southwestern plateau and descend to the sand bank, and they go to the northwest or southeast toward the points where the cliff unites with the ocean. In these sites, the animals congregate in aggregates of thousands of individuals and later they spawn "en masse" during a period of three or four days. The southeast and the south-central coastal areas of Mona are topographically broken into fragments and the migratory patterns on the beaches have not yet been examined. Spawning occurs in narrow areas on the beach and it requires less than ve minutes per individual. Coenobita clypeatus are shy and usually retreat off the water when disturbed (Wiewandt, 1975) .
Two obvious reasons for C. clypeatus to prefer the night or morning hours to migrate and spawn are (1) avoiding the intense heat of the day and (2) avoiding egg predators. This preference was con rmed by the daily retreat to shady areas until the night or dawn, when the spawning continues. The orientation mechanisms involved in the extensive migrations of crustaceans have not yet been studied in detail. Some researchers have suggested potential mechanisms to explain this phenomenon, for instance, magnetism, polarized light, brightness of the horizon on the sea, tide cycles, aeolian conditions including celestial events, or a combination of some or all of these factors (Wolcott, 1988) .
After hatching, young C. clypeatus must nd a refuge, usually an empty shell, for protection. Coenobita clypeatus pick up shells at sea when juvenile and on land when adult. Although there are a wide variety of gastropod shells that may serve as protection, the most commonly used shells on Mona are those of the Mona Island cerion (Cerion monaense Clench, 1950; cf. Clench, 1950) , the West Indian top-shell (Cittarium pica Linnaeus, 1758), the nerite (Nerita spp., usually the tessellated nerite, N. tessellata Gmelin, 1791), and the beaded periwinkle Tectarius muricatus (Linnaeus, 1758) (cf. Wiewandt, 1975) . Coenobita clypeatus is the species most responsible for dragging the shells of marine gastropods inland, with the exception of humans. Also, when C. clypeatus abandon shells, these can be lled with rainwater, if being left in a favorable position, thus providing a drinking trough for some animals and a place for reproduction to others, examples of the latter are mosquitoes and other dipterans of which the larvae need fresh water to thrive.
Although C. clypeatus is apparently abundant on Mona Island, this organism has been overexploited. Many mature C. clypeatus have been removed off Mona Island and were sold as pets in Puerto Rico. They are also used as shing bait. This has caused a drastic reduction of the population as exempli ed by the almost extinguished population of C. clypeatus of Desecheo Island. Individuals of C. clypeatus no longer attain the normal or large adult size on the main island of Puerto Rico. This seems primarily due to the lack of large mollusk shells (e.g., Cittarium pica), but is also caused by humans removing adult C. clypeatus specimens as well as large mollusk shells.
NOTES ON INLAND CRUSTACEANS OF MONA ISLAND
Terrestrial crustaceans. -Mona Island sustains a population of ve terrestrial crustaceans (including C. clypeatus), which are observed mostly in the coastal plain forest, on the sandy beaches, and in the 'bajuras' and caves: the great land crab, Cardisoma guanhumi Latreille, 1825, the Cariba, Mona, or black land crab, Gecarcinus lateralis (Fréminville, 1835), the mountain or red crab, Gecarcinus ruricola (Linnaeus, 1758) , and the ghost crab Ocypode quadrata (Fabricius, 1787) (cf. Wiewandt, 1975; Smith & Wier, 1999) . Of these, G. ruricola is also present on Monito Island (Wiewandt, 1975; Nieves-Rivera, unpubl. data) . Gecarcinus lateralis and G. ruricola serve as a main food source for the yellow-crowned night-heron, Nycticorax violaceus (Linnaeus, 1758) (cf. Wiewandt, 1975) , which can ingest about 10 G. lateralis per day (Wolcott, 1988) . Cardisoma guanhumi commonly inhabits holes located on land next to the margin of the swamp community and reaches places at considerable distances inland. Feliciano (1962) and Rojas (1978 Rojas ( , 1981 studied the biology and the importance of C. guanhumi as a nutritious source of human food in Puerto Rico in further detail.
Aquatic crustaceans. -The microcrustacean fauna of Mona Island has been well studied in fresh water (Van Name, 1936; Hobbs et al., 1977; Peck & KukalovaPeck, 1981; Peck, 1994; Smith & Wier, 1999; Santos-Flores, 2001 ) and poorly studied in marine habitats (Nieves-Rivera et al., 2003) . Recent collections (NievesRivera & Santos-Flores, unpubl. data) have produced a few new records for Mona Island. We have collected the anostracan Streptocephalus antillensis Mattox, 1950 (cf. Mattox, 1950 and the Platyhelminthes Mesostoma cf. georgianum Darlington, 1959 and M. tubiseminalis Smith, 1998 (cf. Smith, 1998 Santos-Flores, 2001 ), have been detected in Charca de las Tilapias, a small brackish pond dominated by a small grove of red mangrove, Rhizophora mangle Linnaeus, 1753, white mangrove Laguncularia racemosa (Linnaeus) Gaertn., 1805, and by manchioneel or "manzanillo" Hippomane mancinella Linnaeus, 1753, next to Playa Mujeres, in the coastal plain forest. A few cyclopoid copepods have been isolated from bromeliads (a habitat termed phytotelmata) in the plateau on the way to the lighthouse (Santos-Flores, pers. comm.). Other invertebrates that share their habitat with aquatic crustaceans in Charca de las Tilapias include rotifers Colurella sp., Lecane sp., and Philodina sp., ciliates Balladyna sp., Metopus sp., Tetrahymena sp., Uronema sp., and Vorticella sp., euglenoids Anisonema sp., Euglena sp., and Phacus sp., a gastrotrich Ichthydium sp., and an annelid Dero sp. Neither the decapod malacostracan Typhlatya monae Chace, 1954 (cf. Chace, 1954 , the subterranean shrimp Macrobrachium faustinum (De Saussure, 1857) var. (cf. Smith & Wier, 1999) , nor the branchiopod Eulimnadia sp. (E. cf. texana (Packard, 1852)) (Smith & Wier, 1999) , all reported earlier according to the authorities cited, were found by the authors of this survey.
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